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Double-J (D-J) ureteral stents are widely used in
endourologic procedures and some open urological
surgeries. They should be removed within a safe time
frame by endourologic or some auxiliary techniques
[1], otherwise infection, stone formation, multifrac-
tured stent and other serious complications may occur
[2]. Here, we present the case of a patient who under-
went endoscopic techniques with a Holmium laser to
successfully remove an intact, encrusted forgotten D-J
ureteral stent.
CASE PRESENTATION
A 62-year-old man with right hemiparalysis following
a cerebrovascular accident and recurrent urolithiasis
presented with frequency, dysuria and right-side flank
soreness for 3 weeks. He underwent ureteroreno-
scopic lithotripsy (URSL) for right ureteral calculi with
insertion of a D-J stent at our hospital about 2 years
previously. The follow-up outpatient appointment had
been arranged, but he forgot to attend. Acetaminophen
was taken recently for pain relief. No other symp-
toms, history of trauma or unprotected sexual activ-
ity were mentioned. Physical examination revealed
mild knocking pain around the right flank and lower
abdominal tenderness. The creatinine clearance rate by
the Cockcroft-Gault formula was about 59 mL/minute.
Urinalysis revealed pyuria, hematuria and turbidity.
A detailed interview revealed that the patient had
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Short-term placement of double-J (D-J) ureteral stents after endourologic procedures and some open
urological surgery is common. It is rare for a patient to forget about the indwelling D-J ureteral
stent, and the major complications associated with that include infection, stone encrustation and
multifractured stent. We report a case of a forgotten D-J ureteral stent, which had been placed 
24 months previously during ureterorenoscopic lithotripsy, in a 62-year-old man who presented
with flank soreness and recurrent urinary tract infection. Radiography of the kidney, ureter and
bladder, and computed tomography demonstrated stone encrustation over the whole D-J stent.
Cystolithotripsy and ureterorenoscopic lithotripsy with a Holmium laser were performed to
remove the D-J. We believe that this is the first case of successful removal of an intact, encrusted
stent in one procedure by endoscopic manipulation.
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forgotten about the D-J stent placement. Ultra-
sonography revealed right-side hydronephrosis with
some renal stones and slightly thinning parenchyma.
Radiography of the kidney, ureter and bladder 
(KUB) and computed tomography (CT) revealed a
whole encrusted D-J stent with a right renal calculus 
(2 × 1.5 cm) on the renal coil and a huge vesical calcu-
lus (4.7 × 4.1 cm) on the vesical coil (Figure 1).
Extracorporeal shock wave lithotripsy (ESWL) with
a Siemens Lithotripter (3,500 shock waves at 15.1 kV)
for the right renal stone was performed first, and
endourologic procedures were performed on the fol-
lowing day. The patient was placed in the lithotomy
position under general anesthesia, and holmium laser
cystolithotripsy was done for the huge encrustation
on the vesical coil. Subsequently, a retrograde URSL
with a holmium laser was performed to disintegrate
the encrustation that had formed over the stent and
the renal coil. Because of the prolonged operation time
and continued bladder irrigation with cold water,
hypothermia (32.6°C) was noted. Therefore, the patient
was treated with warm irrigative and intravenous
fluid. The encrustation over the entire stent was dis-
integrated, the ureteral stent was removed without
breaking, and a new 6-Fr 26-cm D-J stent was inserted.
All stone fragments in the bladder were washed out.
However, the stone fragments in the ureter and renal
pelvis could not be removed because of the prolonged
operation time and hypothermia (Figure 2). To our
knowledge, this is the first case of an intact, encrusted
stent being successfully removed in one procedure
by endoscopic manipulation without percutaneous
nephrolithotripsy (PCNL).
After the operation, 1.5–2 L of clear urine with
small calculi was drained from the Foley catheter per
day and continued for several days. The patient recov-
ered from hypothermia. Blood and urine cultures grew
Escherichia coli sensitive to gentamicin and piperacillin/
tazobactam, but resistant to cefazolin. As a result, we
switched antibiotics to the sensitive one, which was
continued for 7 days. Two months later, follow-up
KUB revealed decreased stone burden in the right
upper-third of the ureter and renal pelvis with the
right D-J stent insertion (Figure 3). The D-J stent was
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Figure 1. A whole encrusted double-J stent with a right renal calculus (2 × 1.5 cm) on the renal coil and a huge vesical calculus
(4.7 × 4.1 cm) on the vesical coil.
Figure 2. Residual stone fragments in the right renal pelvis 
and right upper ureter could not be removed at the end of the
operation.
changed endoscopically under fluoroscopic guidance
to prevent dislocation 3 months after the operation.
With the best interests of the patient in mind, further
procedures to fragment and remove the residual 
calculi in the renal pelvis and ureter by PCNL or
URSL were recommended. His family refused further
operation and asked for active surveillance with reg-
ular D-J stent replacement because of the relatively
high operative risk in elderly patients and possible
complications. Under close follow-up for 1 year, this
patient has maintained stable renal function without
obstructive nephropathy.
DISCUSSION
Short-term (4–12 weeks) placement of D-J ureteral
stents is common after endourologic procedures and
urological open surgery to relieve and prevent
obstruction of the urinary tract and to maintain its
potency. However, recent reports have demonstrated
that indwelling ureteral stents can cause complica-
tions, including lower abdominal pain, dysuria, fever,
urinary frequency and nocturia. Vega et al reported
that 90% of 100 patients with an indwelling ureteral
stent had urinary symptoms such as nocturia (the most
common), frequency, tenesmus, dysuria and hema-
turia; 72% reported some pain or discomfort; and
60% reported a decreased quality of life [3]. Over the
past decade, significant innovations and improve-
ments have been made in stent design and materials
to overcome problems related to stent manipulation
and patient tolerance. However, indwelling stents can
be forgotten, particularly in patients who are unlikely
to complain of stent-related symptoms. Major com-
plications with long-term placement of D-J stents
include infection, migration, stone encrustation and
multifractured stent. The ideal interval for changing
or removing a stent has not yet been determined. 
El Faqih et al [4] found that the stent encrustation
rate increased from 9.2% at < 6 weeks, to 47.5% at
6–12 weeks and 76.3% at > 12 weeks.
Arguments on the most efficient management of
forgotten stents remain. Preoperative imaging evalu-
ation with sonography, KUB and CT is necessary to
detect the severity of encrustation. Park [5] reported
that pyuria and a lithogenic history were associated
with moderate to severe encrustation and patients
with urine hypotonicity tended to have minimal
encrustation. In general, combining endourologic
approaches, even with open surgical management, is
necessary to remove encrusted or fractured stents.
Although this is currently the endourological modal-
ity of choice for retrograde intracorporeal stone dis-
integration, few studies have introduced algorithms
for the management of retained indwelling ureteral
stents with encrustation. Bultitude et al [6] advised
using ureterorenoscopy to remove impacted stents
with mild encrustation. In cases of ureterorenoscopy
failure or marked encrustation, initial adjunctive use
of ESWL with URSL on the proximal portion may be
efficacious. PCNL is often used as a second-line treat-
ment, particularly in cases with a large proximal stone
burden or ESWL failure. In fact, the size of the stone
burden and the site of encrustation determine the spe-
cific approach. Nevertheless, no significant force
should be used to remove the forgotten stent, because
severe ureteral injury or stent fragmentation may
occur during powerful traction [1].
ESWL was used initially in our patient for renal
stones but no significant changes were observed in
the encrustation on the renal coil. Therefore, it is
believed that ESWL may offer less help in cases with
a large stone burden (> 1.5 cm) [7]. Various lithotrip-
ters are now available for the endourologic approach.
Santa-Cruz et al found that an electrohydraulic litho-
tripter can easily perforate the ureter and must be used
thoughtfully in ex vivo models [8]. The Lithoclast pneu-
matic lithotripter (EMS – Electro Medical Systems
S.A., Nyon, Switzerland) causes less injury than an
Forgotten double-J stent with encrustations
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Figure 3. There is decreased stone burden in the right upper-
third of the ureter and renal pelvis with right double-J stent
insertion 2 months after the operation.
electrohydraulic lithotripter during disintegration, but
it is also less flexible and less powerful. The holmium:
yttrium-aluminum-garnet laser was introduced into
clinical practice in 1990, and has been used success-
fully to treat various urologic conditions. With a sep-
aration of 2 mm between the probe and target, the
holmium laser lithotripter (HoL) is unable to precisely
perforate the urinary tract [8]. Its safety and efficacy
are also apparent in patients with uncorrected bleed-
ing diatheses [9]. In reviewing this case, we found that
cystolithotripsy and URSL with HoL could represent
a safer, more flexible and more powerful option to
eliminate severe encrustation throughout the urinary
tract at the same time.
One element of the therapeutic strategy is to
decrease the number of interventions. PCNL is a well
established procedure and is accepted as the standard
of care for the treatment of large renal calculi or upper
ureteral stones. Although PCNL is a more aggressive
option, it can reduce the number of interventions for
huge encrustations that have formed on the renal coil
of a forgotten stent. Another advantage of PCNL is
that it allows renal stone fragments to be removed at
the same time [1]. Michel et al reported good results
combining a HoL with simultaneous suction in an 
in vitro model [10]. New endourologic technology 
for simultaneous holmium:yttrium-aluminum-garnet
laser lithotripsy and fragment evacuation with PCNL
is more efficacious than conventional ultrasonic litho-
tripsy. Because of the patient’s poor general condition
during the operation, PCNL was listed as a second-
line treatment to remove the residual renal stones in
this case.
Considering its safety and efficiency, HoL offers
an adequate alternative for managing a forgotten D-J
stent with severe encrustation. Furthermore, patients
with D-J stent insertion should be aware of the
importance of stent insertion and timely removal to
prevent stent-related complications.
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以鈥鐳射處理放置過久而佈滿結石之雙 J 導管 — 
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於泌尿科手術後短期放置輸尿管雙 J 導管十分常見。但放置過久之雙 J 導管會導致感
染、結石及導管斷裂等併發症。一位以腰痛及反覆性泌尿道感染為表現的 62 歲男性
病人在兩年前曾在輸尿管鏡取石術後放置雙 J 導管，但忘記取出。腹部 X 光及電腦斷
層發現在雙 J 導管佈滿結石。我們使用鈥鐳射碎石合併經尿道膀胱取石術及輸尿管鏡
取石術，順利移除雙 J 導管。這應是首例以內視鏡手術來移除佈滿結石之雙 J 導管。
關鍵詞：結石，鈥雷射，雙 J 導管
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